The title compound, (C 8 H 22 N 2 O) 2 [Mo 8 O 26 ]ÁH 2 O, (cis-H 2 L) 2 [-Mo 8 O 26 ]ÁH 2 O, where L = (bis[2-N,N-dimethylamino)ethyl] ether), was synthesized from bis[2-(dimethylamino)ethyl] ether and MoO 3 under solvothermal conditions and characterized by multinuclear NMR and single-crystal X-ray diffraction techniques. The structure displays two [oxybis(ethane-1,2-diyl)]bis(dimethylammonium), or [cis-H 2 L] 2+ , cations, a central [-Mo 8 O 26 ] 4À anionic cluster consisting of eight distorted MoO 6 octahedra, and two water molecules in their deuterated form. The central anion lies across an inversion center. The [cis-H 2 L] 2+ cations are hydrogen bonded to the central [-Mo 8 O 26 ] 4À cluster via bridging water molecules. In the crystal, O-HÁ Á ÁO hydrogen bonds link the components into chains along [010]. Weak C-HÁ Á ÁO hydrogen bonds link these chains into a three-dimensional network.
data reports center of inversion. The protonated amino arms of the ether groups are arranged in a cis orientation and create a hydrogen-bonding pocket for D 2 O coordination between both N-H protons of a given ether group and a 2 -O-atom of the [Mo 8 O 26 ] 4À anion. Overall, hydrogen-bond lengths range from 1.87-2.46 Å , with the close proximity of the ammonium protons to the oxygen atom of the ether group facilitating the longer (2.26-2.46 Å ) hydrogen bonding. In the crystal, O-HÁ Á ÁO hydrogen bonds link the components into chains (Fig. 2) along [010] . Furthermore, weak C-HÁ Á ÁO hydrogen bonds link these chains into a three-dimensional network (Fig. 3) . Although 1 was crystallized from D 2 O, only the solvent molecules have been modeled with deuterium atoms; however, deuterium exchange with N-H protons is likely and supported by 1 H-NMR experiments (see below).
In 1, the octamolybate anion consists of six-coordinate Mo atoms in a distorted octahedral shape bound to oxygen through combinations of terminal, 2 , 3 , or 5 modes. Relevant bond metrics are reported in Table 2 . Most notable, the 2 -O13 bond lengths are closer to that of terminal [Mo4-O13: 1.759 (4) Å ] and higher-coordination environment oxides [Mo2-O13: 2.270 (4) Å ], respectively. The atypical bridging Mo-O bond lengths are a hallmark of the -isomer and have been described as 'pseudoterminal' (Bridgeman, 2002) . Taken together, these data are consistent with the structural trends present in reported [-Mo 8 O 26 ] 4À motifs (Bridgeman, 2002) .
Figure 2
Part of the crystal structure with N-HÁ Á ÁO and O-HÁ Á ÁO hydrogen bonds shown as dashed lines viewed along the [100] direction of the unit cell.
Figure 3
Part of the crystal structure with N-HÁ Á ÁO, O-HÁ Á ÁO and weak C-HÁ Á ÁO hydrogen bonds shown as dashed lines viewed along the [010] direction of the unit cell.
Figure 1
The molecular entities in the title compound with ellipsoids drawn at the 50% probability level. Only the symmetry-unique cation and solvent water molecules are shown. H atoms bonded to C atoms are omitted for the sake of clarity. Atoms labeled with the suffix 'a' are related by the symmetry operator (Àx + 1, Ày + 1, Àz + 1). Symmetry codes: (i) Àx þ 1; Ày þ 1; Àz þ 1; (ii) Àx þ 1; Ày; Àz þ 1; (iii) x À 1 2 ; Ày þ 1 2 ; z À 1 2 ; (iv) Àx þ 1 2 ; y À 1 2 ; Àz þ 1 2 ; (v) x þ 1 2 ; Ày þ 1 2 ; z À 1 2 ; (vi) x þ 1; y; z. 
Synthesis and crystallization
Synthesis of the title complex (1): All reagents were purchased from Sigma-Aldrich and used without further purification. MoO 3 (5.0 g, 34.7 mmol) and bis[2-(N,N-dimethylamino)ethyl] ether (13.1 ml, 69.4 mmol) were loaded into a 250 ml round-bottom flask equipped with a magnetic stir bar and diluted with 100 ml of H 2 O. The resulting mint-green mixture was heated to 373 K. After 20 minutes the reaction presented as a colorless solution and was cooled to room temperature. The solution was transferred to a 500 ml beaker and diluted with 2-propanol (300 ml), resulting in the formation of a fine colorless precipitate. The solid was allowed to settle, the mother liquor decanted off, and the white solid collected and dried under reduced pressure at 333 K. 1 H NMR (400 MHz, D 2 O) in p.p.m.: = 4.79 (s, 6H), 3.92 (t, 5.34 Hz, 4H), 3.42 (t, 5.34 Hz, 4H), 2.96 (s, 12H). 13 C NMR (100 MHz, D 2 O) in p.p.m.: = 64.40, 56.78, 43.26.
The title complex (1) precipitated as colorless crystals from a D 2 O solution stored inside of an NMR tube for three days.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . 
